EDITORIAL
Heat Preservation During Cardiac Surgery I N THIS ISSUE, Ginsberg et al 1 evaluated the relative efficacy of circulating-water mattresses, airway heating and humidification, and intravenous fluid warming in the immediate postbypass period. Their primary result was that afterdrop was about 1.5°C in each group, and there was no statistically significant or clinically important difference among the treatments. More than 90% of metabolic heat is lost through the skin surface; nearly all of this traverses the anterior surface of supine patients because the surface area of the back is small and operating room tables are well insulated. The weight of the body compresses dependent capillaries, which impairs heat flow through the tissue. The result is that circulating-water mattresses transfer little heat. 2 Heating poorly perfused and compressed tissue produces a substantial risk of burns. [3] [4] [5] [6] [7] Less than 5% of metabolic heat is lost through the airway, and active airway heating and humidification transfers only a small amount of heat relative to metabolic rate. 8 Airway heating and humidification was initially reported to be effective. 9,10 Subsequent studies concluded that the technique is of little 11, 12 or no 12,13 value, however. Passive airway humidification (heat and moisture exchangers) provides sufficient humidification at a fraction of the cost of active systems. 14 Thus, there seems to be little justification for active airway heating and humidification in any patient.
Similar to airway heating and humidification, the effects of intravenous fluid warming on heat balance can be determined easily from simple thermodynamic calculations. Each liter of intravenous fluid at ambient temperature decreases mean body temperature 0.25°C. Patients assigned to fluid warming in this study 1 were given Ͻ2 L of fluid during the postbypass period, fluid that presumably was near ambient temperature. Mean body temperature in these patients would be expected to be 0.5°C greater than in the other groups. 15 Core temperatures in the 3 groups were virtually identical. The explanation for this apparent paradox is that core and mean body temperatures are not synonymous. Instead, hypothermia during the immediate postbypass period results largely from a core-to-peripheral redistribution of body heat. 16, 17 In this regard, the postbypass period is similar to the first hour after induction of general 18 or epidural 19 anesthesia. The internal flow of heat during this period is large, at least large compared with the heat transferred by 2 L of fluid at ambient temperature. Consequently, it was impossible to discern the benefit of fluid warming during this period.
The postbypass period is important clinically because an acute reduction in core temperature is common. However, hypothermia results largely from a core-to-peripheral redistribution of body heat rather than heat loss; thus, the initial hour after separation from bypass is a poor time to test warming systems. It remains likely that intravenous fluid warming would have proved effective under less dynamic circumstances. There is little question that fluid warming is a critical adjunct to anterior surface warming in patients given large volumes of fluid. 20, 21 It is rarely appropriate to include untreated control groups when proven therapies are available. In such cases, new treatments should be compared with the best existing ones. The authors chose not to include an untreated control group because ''it would be ethically inappropriate to deprive any patients of all heat preservation techniques.'' 1 At least 2 of the treatments tested in this study have never been proved effective, however. This study would, therefore, have been ideal for an untreated control, and a true control group would have facilitated interpretation of the results. In contrast to the treatments tested by Ginsberg et al, forced-air warming halves the magnitude of postbypass afterdrop. 22 Thus, it would have been interesting to include anterior surface heating in the trial.
The authors conclude that ''intravenous fluid warmers are more economical and at least as clinically effective in preventing temperature afterdrop as heated humidified breathing circuits and fluid-filled blankets.'' 1 In fact, their resultscombined with previous studies-justify a considerably stronger conclusion: The 3 tested warming methods are of no value in bypass patients. There is little therapeutic or logical basis for using ineffective treatments even if they are inexpensive and free of risk. In this case, the treatments involve considerable expense (especially for airway heating) and nontrivial risk (especially for circulating-water mattresses). Available data indicate that none of the tested treatments is justified under the circumstances of this study.
